Interactions of fusidic acid and elongation factor G with lipid membranes.
Fusidic acid (FA) is a potent antibiotic and blocks the protein synthesis by binding to elongation factor G (EF-G) directly. Here we hypothesized that the antibiotic activity of FA would be potentiated by several orders of magnitude if both FA and EF-G would be residing in the lipid membranes and, hence, the probability of interaction would transform from three-dimensional to two-dimensional. Such detailed information could lead to more effective therapeutic interventions if they are understood on a molecular level. Interactions between FA and various lipid membranes composed of 1-palmitoyl-2-oleyl-sn-glycero-3-phosphocholine (POPC) and cholesterol (Chol) were studied by capillary electrochromatography (CEC). The influence of the lipid vesicle size--sonicated liposomes and liposomes extruded through 30-, 50-, and 100-nm filters--on the packing of vesicles on the silica capillary surface was investigated by CEC and dissipative quartz crystal microbalance. The CEC results evidenced that FA interacts with and resides in phospholipid membranes. Likewise, monolayer, asymmetrical flow field flow fractionation, and CEC studies confirmed that EF-G is hydrophobic and incorporated into POPC and POPC/Chol membranes. Including EF-G in phospholipid vesicles did not improve the binding of FA to the membranes.